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Abstract, of the Disclosure; 205*il(>-^ 

Mpja membrane structures for oral administration c.::taj:> 
phosphat idy lser ine, a mannan derivative or a mannose derivative as 
ingredient: of the membrane. In particular, the lipid mamNrariu 
structures contain a drag therein, the drug being surrounded with rhe 
membrane. It is in the form of liposomes, emulsions or micelles :»;id 
capable of efficiently delivering a drug contained therein to Peye-s 
patches in the small intestines. Therefore, the lipid membrane 
structures of the present invention are excellent as oral dosage lipid 
membrane structures. 
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Speei f i cat ion 



Title of the Invention 

Lipid M mbrane Structures for OraJ Administration 

Background of t)ie Invention 

The present invention relates to lipid membrane structu.es 
capable of efficiently reaching Peyer's patches in a digestive tract 
after oral administration. The lipid membrane structures prepared by 
the present invention are capable of efficiently delivering a drug 
contained therein to Peyer's patches in a digestive tract. 

Recently intensive investigations are made on a drug delivery 
system (DDS) for the purpose of improving the effect, safety and usage 
or a drug, dds is classified to • contral-relea.e type (the first 
generation DDS) and a targeting contral type (the second generation 
DDS) in the scientific field. 

As for the drugs for oral administration, the investigations 
have been made heretofore on mainly DDS of the former type (control- 
release type, but the DDS of the latter type (targeting type, ha. 
been scarcely investigated. The Peyer's patch in a digestive tract 
is a protrusion in a mucous membrane of the small intestine and it is 
an aggregate of li mph follicles. It is also a tissue recently 
attracting attention in this technical field and investigations are 
made for the purpose of elucidating the immunological roles thereof, 
investigations are made on the mechanism of uptake of latex beads 
through Peyer's patches (Clinical Experimental immunology, vol. 76, p. 
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144 ( 1989)) and uptake of a drug enclosed in a biodegradab I,.. poi yiw . r 
through Peyer's patches (Europ an Patent Application No. a 1 J00<?86 . 0 ) . 
However, according to these conventional t chniques. it is impossible 
for a drug to be selectively taken up through Peyer's patches in a 
digestive tract after oral administration. 

Investigations were made also on the use of liposomes for an 
oral drug. Namely, investigations were made on encapsulating, in 
liposomes, a high-molecular drug such as insulin (Biochimica et 
Biophysica Acta. Vol. 716, p. 188 (1982)1. blood coagulation factor 
VIII I Lancet, i. p. 7C (1980)] or heparin (Chemical and 
Pharmaceutical Bulletin. Vol. 30. p. 2245 (1982) J; a hardly water- 
soluble drug such as vitamin K, (Journal of Pharmacy and Pharmacology, 
vol. 36. p. 527 (1984)) or griseofulvin (Journal of Pharmaceutical 
sciences, Vol. 73. p. 757, (1984)); or a Streptococcus cell wall 
antigen [Immunology, vol. 54, P. 189(1985)) (for the purpose of 
production of igA antibody). However, an idea of modifying the 
liposomal membrane with an additive so as to impart a selectivity 
toward Peyer's patchea in the digestive tract has never been reported. 

Further, as for the liposomes used as an injection, it was 
reported that when the membrane thereof was modified with 
phosphatidylserine (Cancer Research, Vol. 40, p. 4460 (1980)), 
alveolar macrophages were activated to improve the antitumor effect 
after intravenous injection and that when it was modified with a 
mannose derivative (Biochimica et Biophysica Acta, Vol. 632, p. 562 
(1980)J or a mannan derivative ( "Byotai Seiri". Vol. 6, p. 771 
(1985)), the liposomes were distributed to the liver and the lung. 
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Thus the . fflcUnl deJivery of „ dfu<j to | h ^ 

d.9..t*V tract after ore, administrate has no, yet ,„, eM ,„ 
the prior art. 

Summary of the Invention 

A primary object or the present invention is to provide Hp, a 
membrane structures capable of efficiently delivery a drug therein 
to Peyer-s patches in a digestive tract after oral administration. 

This and other object, of the present invention will be 
apparent from the following description and examples. 

The present invention ha. been completed on the basis of a 
finding that the above-described objects can be attained by u.ing at 
least one of phosphatidyl.erines. manno.e derivatives and mannan 
derivatives as a component of a membrane of Ji pid membrane structures. 

Brief Description of the Drawings 

Pig. 1 shows the results of the distribution of PS-liposomes 
of the present invention and SA-liposomea to Payer's patches. 

Fig. 2 shows the effect of the amount of PS content of «- 
liposomes of the present invention on the distribution to Peyer's 
patches . 

Fig. 3 shows changes of the distribution of PS-lipo.ome. of 
the present invention to Peyer's patches with time after 
administration of the test dispersion. 

Fig. 4 shows the specificity of PS-liposomes of the present 
invention for the portions of the intestinal tract in the distribution 
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to l»oy«r'« pitil.os and ,„,„- |»eyef« patches. 

Ki<». 0 shows an improvement of the distribution of i< : ; 
liposomes of the p r<1 „ent invention to P yer'. patches by mod.fy,,,,, ,,. 
with mannan derivatives. 

Pig. 6 shows an improvement of the distribution of »»s- 
Jiposome* of the present invention to Peyer's patches by modify,,,,, 
with mannan derivatives. 

The abbreviations in the above brief description are referred 
in Example hereinafter. 



Description of the Preferred Embodiments 

The lipid membrane structures of the present invention 
indicate lipid particles having such membrane structures wherein 
polar head groups of amphiphilic lipids are arranged at the interface 
toward an aqueous phase. Examples of the lipid membrane structures 
include liposomes, emulsions and water-soluble miceiles. The lipid 
membrane structures are characterised in that phosphatidyl serines 
and/or mannose derivatives and/or mannan derivatives are incorporated 
therein as a component of the membrane so that the lipid membrane 
structures can be efficiently distributed to Peyer's patches in a 
digestive tract after oral administration. 

The phosphatidylserines used in the present invention include 
natural soybean or egg-yolk phosphatidylserine, hydrogenated 
phosphatidylserine obtained by hydrogenation of the natural soybean 
or egg-yolk phosphatidylserine and semi-synthetic dimyristoyl 
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, " , " S,, " ,,,,,,y,Se,,,Mf ' JUMl-*.oyl pl,., 1 „ )rt u l .y,Heun, dlBlH y| 

Pl«.ph-..d y ,.. rin .. Amo , w lhem . |>rofof/o 9 hyif(>j| ( 

phosphatidy.serine. dipa,mitov, pnosphatidyl.er.no -nd (llsltvtfoy; 
phosphalidyiser ino. 

The manno.e derivatives used i„ the present invention ,ncl«,„ 
pnoephatidylothanolamine derivatives having a mannoso r„s,du w 
(aiochimica et Hiophy.ic. Acta. Vol. 632, p . 562 (m0)J< choJtM| , „„„ 
derivatives having a manno.e residue (Proceeding of Nation*, Academe 
Scienses U.S.A. Vol. 77. p. 4 <30 (19801,, di.anno.yl diglyceride 
tBiochemical and Bxophy.ical Research Communication., Vol. 110. p. 
140 (1981,,. ..annobioae fatty acid e.ter. and amidoe (preferably 
fatty acid residue having 12 to 30 carbon atoms Japanese Patent 
Une.amined Published Application (hereinafter ref.rredto a. -j.p. 
KOKAl") No. Hex 1-1040881, phosphatidyl mannoae, ate. 

The mannan derivatives in the present invention include, for 
example, mannan (a polysaccharide, partially substituted with a fatty 
acid or cholesterol (preferably, fatty acid residue having l 2 to 30 
carbon atoms, | "Byotai Seiri*. Vol. 6, p. 771 ( 1985, ]. 

These additivea used as a component of the membrane are used 
either exng,y or in the form of a mixture of them and they usually 
can be incorporated into the membrane of the lipid membrane .tructure. 
-inly comprising lecithin (i.e., phosphatidylcholine, or the lix. to 
modify the membrane of the lipid membrane .tructure.. Alternatively, 
they can singly for, the lipid me mbrane structures. Namely, the 
Phosphatidyls^, per so can form lipo.omes or emulsion,, and 
mannoso derivative, such as mannobiose fatty acid esters and amides 
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""' s """ r ■-"»"> ' "<••»'«• Th.,,,,,,,,, „ , 

""""" '"" '•'«"»•—« of t „. ,„„„„,<„ , _ _ 

. JO(1 „.„„ m th . ^ ( _ 

"' UCU "" " ~ - <■> ..m ,.. „ 

or th. , 1PM m „ br .„. . tfucl(ir „ pr>jerabiy ^ 

of them used is S to 5C 1. 

«™. or th. im . ntlon vary d . p . Mlo9 mi kjn<j o< uw 
np.a „.„„,.„. . tructl)r ... Po pu drus> ^ ^ 

' nC ' Ud * w »-'«"« ".p. o ,».„„„. „„,„,„.. , B< 

Po.,..cch., id .... .. t .,.. oluM . dro ,. iuch .. tal((tMiiitm 

r~pp„... nti , <Bd dru9< ^ ^ ^ ^ ^ 

c-n b. con,.,,., ln tl> . nic . a ., lncludi) ^ Mter . Mjubi> ^ 

T "* y **" * "* «" »«* «™ p r .p. red by ordl „. ry 

proc.»«.a which .r. d.«crlb.d b.lo». 

nrocesses for preparing the 

lipid membrane structures of ma 

tur.. of th. pr...„ t ,„».„ Uo „ cont.tnin, 

phosphatidylserinoc *~a/~ 

d.riv.eiv.« add „ d t h.r.to. 

A) Proc.ss for p r .p. rin , llpnomt , 

*" ~ «*..«•. o, UP0.0*.. is 
«~U, co„po„.„ t , . uch leeUhin „ , phi „ 9o . yean ^ 

P h o,ph. tS a yl .. rI d/or „.„„„., dsriyitiv>s and/ot _ • 
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2052lf;.1 

'V - Known Unll(M| Ruvjow f|/ (||o| , fiyK|<); 
tt '~ — «.«..,. Thi» tliuii-jiftij flJIl| ..... 

;™ ,M - - ™,e. v . 

*» Process tor preparing e muls,on. 

At> aqueous dispersion of emulsion* r,„ i 
, . ,Slon " can b « Prepared from 

ampluphilic substances 8uch as lecithin 

as lecthms or poiyosyethyjene sorbite 
fatty acid esters (Tween's). additive<»> i . w . 

1 e<B) ' , * e - Phosphatidyl serines 

and/or mannose derivation. 

erivatxve. and/or mannan derivative., and oii BUCh #> 

soybean oii by a known emulsion-preparation proce.a. 

cJ Process for preparing micelle. 

(Tween's). sodium salt of fattv tei,l , 

or fatty .urid or pr.lyoxyethylene hydrogena*ed 
castor oii and additivafaj » „ 

„ . i... Posphatidylserine. and/or mannose 

derivatives and/or mannan derivatives bv * ^ 

nvatives by a known micel le-preparation 

process. 



T*. 11,14 „..>„„. o( prMMt in ^ ntiM 

CP.M. « .„ ici .„ tl)f mwln , . dr „, cont .^ t „ erein ^ 

of lymph follicle* in »k ^ 1 

n . ,. lt . lwtaill iu<ue ^ ^^^^^ ^ 
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... ..r;:;;: - - — ~« 

" — .., :. r:r; 

bo mprovad. ««•■«/ M i or, 

'""•"">" •'• ~r, „„„„. 

f „ ,,„,. „, """"" " 

which have t* on hafdJ 

— - ..... ,n,.„ tlon . „, lch ky 

•-P«i...u. o, «. Ji . trlbutlon of - 

p-tch.. .» . u ~. rIIM ^ ' ' po "~ " •• 

Pf ' M '* t '" r-. , (EM . pl .. , to . m p 

4, • « to 4 «* Control e,„p|.. , M 

"P". in . . 0Ur r4Uo , iven 

«i"olv.d in . , K Ih *' t».fou,M„ 

— — — — — , o, ,. of 
' " as an >»nor aquoou* ah*«4. - ,. 

Phase .arkor w*« a «W.d Uwroto 
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' <, """«"»' of 0.4 . . „, 
^ ph ..„ ^ 

throu*. . Co|u-n 0/ 

of 7.4,. Th. Ilpo<OMj fr|Cllon> 

^ MJi ; m ^ ; 

, inl . * * wl ' * (fm«| total 

iiPid conc.ntr.tion, .bout I an . t 

•sous i bm . j „ aoj/pj Jf 

Th. Jipo»om.B aodlftad with 

-tic or , /J/a in th . ' ,PO ~' -oi- 

in th. .... s.nnt»r .. t „.t e , 

re.ctin, th. Jipo.om.. with . . 

Po.o... with . ••nn.n-choj..t., 0 | «*r,v. U v. fth . 
— nt of th. w „ oj# . t#fol 

^ P-r «« of th. pho.phoUpi< th . iipowJ 4t <r fQf 2 

Contro, B*. 3 , p c/P8/CH0t ^ ^ % ^ 
*«„plo 1 , pc/ps/chol .oL, r-tlo . mn 

«— pi. 2 . PC/ps/chol r4t|0 . , /J/2 

Etampi. 3 , PC/PS/cim ~i 

^/cs/CNOt w>Ur ratio . 

■«-pl. 4 , PC/PS/CHO t ./H. n -CHO t 
Control^. 4, PC/sa/cho. «> lar ratio . 7/J/2 
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f Symbol* J 

C "W. i cl,olesto,„, 

""" c "° — - ,,..„ ... 

c " < """""""-""-"— •^",^, 1 _„„, 

***o Jun'yaku Co. ) J 
SA » »teary]a*ine 

E««ples 1 to 6 , *£X£J^_£*lch^ (Twst 

The distribution of ih- n» 

*on of the lipoao... to the Peyer's patch*, 
investigated by th. Patches was 

by the », g^tu . loop method. ,„ the tost . , 

— y cooducted under * Aftef the 

intestine , u 'eth«ne. the smajj 

intestine was ligatured to divide ir , 

BiV * a « it into four parts »*~>. w 

length of about 15 cm to r„ , * Vln9 * 

cm to form Joop,. Tnen |>0 

or dispersion (containing 4.0 . , 0 , 6 _ CF 40fl 8 ° 1Uti °° 

I- -1 of total JipW , " 9 ° f Phen ° J "* - 

total lipi^, was injected in each loop A f> 

9iven period of ti«* P * fter * 

a or time, the intestinal tract was tav- 

- . Mlin . BluliM . _ :r:ir w *° h,d 

the Peyer's n* trh .. J tho tl8 *ue of 

ver Petche. and a tissue around the Peyer'c Mf * 
patches) we re cut . „ * * (n ° ft -"W« 
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-"^rr-'r" • 

? 1 i^ert; and Table J T f • 

.< 6 - CF encapsuJated ; " *• -««t that the 

- — patches non . peyer . • - ~« - — 0„ e8 tQ 

th-t of f ree 6 . cr Jt . " 5 P3tCheS as co m pa red 

that to the non-Peyer's patches. 



Table 1 



Dispersion 



Tissue 



Payer 's 
patch tissue 
(number of 
times of 
repetition 



Significance 
difference 
(level of 

significance) 



Non-Peyer's 
Patch tissue 
(number of 
times of 
repetition) 



Control 
Example 1 



Free 
6-CF 



3.53 
± 0.34 
(n»21) 



Control 
example 3 



PC- 

liposomes 



13.67 
t 1.67 
(n»13) 



i 



res 
(1%) 



Example 2 



PS- 

liposomes 



Significant 
difference 
(level of 

significance 



50.81 
± 3.52 
(n»19) 



Yes 
(II) 



3.35 
i 0.41 
(n=20) 



12-46 
t 1.62 
(n-16) 



30.71 
* 2.66 
(n*17) 



Unit: ng/mm'x 10 », mean ± 



Significant 
difference 
was found inj 
Example 2 
(1%) 



standard error 
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Test Example 2 

ThC dl "'^io» te.t to ehe „y patch 

°< P».no; , „, ,„ d Contro , f '"- 



Tab)« 2 



Dispersion 
Tissue 


Control 
Example 2 


Control 
Example 4 


Free 

phenal red 


SA- 

liposomes 


Peyer's 
patch tissue 
(number of 
times of 
repetition 


4 S 
± 0.5S 
(n-2) 


5.27 
± 0.73 
(n»6) 


Non-Peyer 's 
patch tissue 
(number of 
times of 
repetition) 


4.60 
± 0.44 

(n-3? 


3.77 
± 0.13 
(n-3) 



Unit: ng/(iwn» x 10'* , 

mean ± standard error 
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Test Bxampl 3 ^OSSJlQ/j, 

The infJuenc nf n. 

nc of the amount of ps o« *k 

" — - 

attribution to , h ,..„.,. rl "« o, t „ 

— . «. r .. UJt . ^ J « - , 

in 2 a „ d Table 3 As aft * r ln > ct *°" «e 8h0w n 

p.tc.. « th . ps coM " °" • TClOM '' «-« to th. 

-««.nc. ... ob .. rv .7i th ; lnc "" ,d - * • i>Bi ""»' 



Dispersion 



Tissue 

Payer's patch 
tissue (number 
of times of 
repetition 



Control 
example 3 

PC/PS/CHOL 
• 7/0/2 



13.67 
± 1.67 
(n-13) 



Table 3 
Example 1 I Example 2 



PC/PS/CHOL 
- 7/1/2 



31.31 
± 4.39 
(n-10) 



PC/PS/CHOL 
• 7/3/2 



SO. 81 
±3.52 
(n-19) 



Bxampl* 3 



PC/PS/CHOL I 
■ 7/5/2 



44.22 
± 9.35 
(n»6) 



Significance 
difference 
(level of 

•ianificance) 

Non-Payer' s 
Patch tissue 
(number of 
times of 
repetition) 



ires (SI) 



12.46 
± 1.62 
(n«16) 



19.76 
± 2.72 
(n-9) 



ye* 

(1%) 



30.71 
± 2.65 
fn-17) 



Unlt5 ng/mm'xio-. # mean ± 



Yes 

(i%; 



17.60 
t 2.83 
(n-6) 



standard error 
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Test Exampl 4 

6£feCt ot incubation time on th Almt 1. 
liposomes to th p*v r> '"tribution of p S - 

th Pe * r 8 Patches and non-Pev r'. « _ u 

T.bl. 4 It . «»P«.««n .„ .ho™ ln ri ,. 3 .„„ 

" «- to «. M „-,. y . r , p . tch .. 

« not to r ... tk . bl . „„ „„ . ub . t ,„ eliUy eeMUnt 



Table 4 



Incubation 
time 


30 min 


1 h 


2 h 


3 h 


Payer's patch 
tissue (number 
of times of 
repetition 


14. as 
± 0.95 
(n»l3) 


21.81 
± 1.91 
(n-10) 


54.60 
. ± 5.07 
(n-8) 


48.61 
± 4.90 


Non-Peyer's 
patch tissue 
(number of 
times of 
repetition) 


13.84 
± 1.19 
(n*U) 


11. s: 

± 1.35 
o«10) 


12.60 
± 2.07 
(n-6) 


6.29 
± 0.99 
(n-5) 


♦Significant 
difference 
(level of 

significance) 


No 


Yes 
(11) 


Yes 
(1%) 


Yes 
(1%) 



♦ Sianific^ Ai„ u 9 '™ 10 ' moan * "*ndard erroi 

Significant difference between movement to the Payer's patch 
txssue and distribution to th. non-Payer's pltcl'u.sue^ 



-11- 



BAD ORIGINAL 



Test Exa.ple 5 <WSHXfj1 

SP«ci/icity of the t..t ii.mr.i™ „, . 
to, th. p„ siti o n of th , "" PU 2 «"-"»—.) 

P "" CU " ^ th. po. lt ic„ w.. tMnd . 

Teat Example 6 

Th. t..t d ia p« t . ions of EjMvle 2 (M . UpoJOBM) ^ 4 

S " UP0,M " ""«- — a.riv.tiv„ we,. „.„ in th . t .. t 
of di.trit.tion to th. P.,.,.. p. tch „. Ih . r ., ujt . .„ ^ ^ 

5 T * Me 5 U " t) - " " t„.t Wh.„ th. IMMbrMSS of P3 

UP °'° " — "Ud with th. „„„.„ „. rlv . tlv ., t „. 

"° Unt " di8 " lbU "°" *• «• W P-tch.. ... .„„i tic .„t ly 

lncr....a „ a that autrlXU- to th. „o»-P.y.,.. p . tch 

significantly decreased. 

Th. r..„l t . obt.i„.a i„ Co „ trol ,„.„,. 5 .„ er<>ln the ps _ 

UP ° ,0Me " Mi "' < ' ... lnj . et ^ to „ th . r wlth 

an exc. aaoant o f th. „.„„.„ d.ri.ativ.<10. ^ ^ Qf ^ 

»nn. n derivativ. .aa.a to th. Upo.o..., .„< Contr., , 
wh.« in PS - 11P oso.e. „oai ti .a with th. ..„„.„ „. riv . tlv(1 Ba . inj . c[(ld 
to,.th.r with ..p ty Ps-npo.0... irM tr0B lnn9c IqU80u , phMe 
».«., (the ..*,.„. oo.po.itio,, wa. th. .. M thit of E ,„ pl . , 
hut 1.0 . mol (100 tlM . .. Mch th . t „..,, ,„ of 

npia. w. r . „..„, . hown tn f |rl#t) ^ ^ ? ^ 

» ... Pr „v.a that th. npo.o... OI th. Pt ...„t i„..„tio„ 
Prop.,ti.. ot . el , ctly . ly dlsttibution tfl th< p>yer>> (tom 
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th* f *UK*6<1 

tf »e facts that ^» j • * 

at the d **tribution of the PS , in 

"annan derivative to the p . m ° difi * d "ith 

* use of th ab WM Si ^«- y inhlbit d 

- - J, P :^ described ~ - - - — - to 

Patches was not particularly influenced. 



Table 5 



Dispersion Example 2 



Tissue 



PS- 

liposomes 



Peyer's patch 
tissue (number j 
of times of 
repetition 

Significance 
difference 
(level of 

significance) 



50,81 
± 3.52 
(n-19) 



Example 4 



nannan 

modified 

PS- 

Liposomes 



73.09 
± 7.52 
(n=20) 



Control 
Example 5 



Example 4 
♦ excess 
•mount of 
mannan 



Control 
Example 6 



Example 4 
* empty 
PS- 

Liposomes 



19.97 
± 1.72 



7.99 
± 0.98 
(n*35) 



Non-Peyer ' s 
patch tissue 
(number of 
times of 
repetition) 


30.71 
±2.65 
(n«17) 


difference 
(level of 

significance) 


yes 
(11) 



7.84 
± 0.98 
(n»24) 



13.65 
± 1.84 
(n»27) 



8.03 
± 1.00 
(n-23) 



J L 



NO 



NO 



Onitr ng/mm»xio-» mo ,„ + , 

. mean ± standard error 
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The embodiments of th» < 

perty or — - i-sssr^ &25 h „-" f sss*~ - 

1- Lipid membrane structures for oral a flmi • 

P*Osphatidylserine as a ■ containing 
y s "i"e as an ingredient of the membrane. 

2. Lipid membrane structures of claim i whereif) ^ . , 

the membrane. " »* ~" f~» « 

" T ^ * — » -rein the Bembrane 

Phosphatidylserine in an amount of 5 to 50 mole l h 

* ^ to 50 mole t based on the total 

components of the membrane. 

l." P " 7 b "" e *"~ - °- > — . • it c0nt4ined 

- « . ub5tance „ a . . ieeu .. foraln9 sutfectant 

5. Lipid membrane structure ~* , . 

lecithin . „. 4 W,,e " ln the eM ">°"«" " 

lecithin or sphingomyelin. 

«. Lipid membrane structures of claim 5 wherein th. k 

. atabili2er WhCreln — comprises 

7 - Lipid membrane structures of cl*i m i u . 

Claim 1 wherein • ">«nnose derivative 

or a mannan derivative i« 

* 13 lnCOf P°«ted in ft. membrane thereof 
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8- Lipid membrane structure* r>f 

°' Cl * lm 4 Wherei " • ^nnose derivative 

or a mannan derivative . s i 

treated in tn membrane thereof. 

9. Lipid membrane structures of el*i» a ~w 

of claim 4 wherein a mannan derivative is 
incorporated in the membrane thereof. 

10- Lipid membrane structures of claim , wherein ^ 
derivative is Selected ff0ffl ^ ^ ^ 

phosphatidyiethanolamine derivatives havina „ 

atives having a mannose residue, 

cholesterol derivaHu.. u , 

derivatives having a mannose residue, dimannosyl 

diglyceride, mannobiose fattv acid . 

ratty acid esters and amides and phosphatidyl 

mannose. 

11. Lipid membrane structures nf #»i*<- ■» 

cructures of claim 7 wherein the mannan derivative 

is selected from the group consisting of mannan partially substituted 
with a fatty acid and mannan partially substituted with cholesterol. 

12. Lipid membrane structures for oral administration wherein a 
-nose derivative or a mannan derivative is incorporated in the 
membrane thereof. 

n. . ,„ , eliv . rin , . dru , to fty<r , s pMchM ^ ^ ^ 

tract eo B p risl „, orally M „ inlst , ri „ 9 lipla BMbMno Btru=tuies ^ 
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membrane which 205&l(j^ 

from the group consist; « component selected 

P COnsis txng of an amphophilic E ..h^ 

Arming surfactant. ^ * miC ° 1Je " 



14 ' A meth °d Of claim 13 wherein ,h 

wnerein the component is 
sphingomyelin. lecithin o f 



15. A method of claim 1 1 i. 

claim 13 wherein the u 

contains a mannose derivative or a structures 

A aciVe or « mannan derivative <- -u 
thereof. eravaUve xn the membrane 



-19- 



BAD ORIGINAL 




PC- 

lfposome 



J>S- 

Hposome 



"9. 1 Effect of Lipid Compositi 



Free SA- 
pnenolred liposome 



on 



°n the Uptake of Liposomes 



01 



CNJ 

i 

o 



CNJ 



«5 50 

I 



CL 



IMlPeyer's patch 
I — Jnon-Peyer's patch 




BAD ORIGINAL 



CVJ 

I 

o 



CVJ 



5 50^ 



O 
I 



Peye 



r s patch 



A ; Non~P eyer >s patch 




Ffg. 3 
Liposomes 
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] 1 Posome ManM^ ■* — 

nannan-» odl£ied 

i c f ff , p S-Mposome 
5 effect of Mj.., 

° f ^hosoTe °» the Uptake 

S !! ye r ,J P*tch 
I 1 non-Peyer' s patch 
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